In this paper, we propose a QoS (Quality of Service)-aware and cooperative resource reservation scheme using cross-layer link adaptation for wireless high definition video transmission through UWB 
INTRODUCTION
The prosperity of wireless communication technology has been providing various new communication opportunities and services for personal use.
A tremendous growth in popularity of wireless personal devices is essentially requiring extremely high rate and short-range wireless networks.
Hence, UWB technology is being taken an interest for WPAN (Wireless Personal Area Network) applications such as home entertainment and security/medical/military applications.
UWB is able to support data rates of 0.5 Gbps within a range of up to 10 m and is allowed to operate with limited transmit power in a unlicensed manner in the 3-10 GHz band [1, 2] . Due to the limited transmission power, UWB devices do not make fatal interference, and therefore can coexist with other users and technologies in the same band. The salient features of UWB networks such as high-rate communications, low interference with other radio systems, and low power consumption bring many benefits to users, thus enable several new applications such as wireless universal serial bus (WUSB) for connecting personal computers (PCs) to their peripherals and the consumer-electronics (CE) in people's living rooms [3, 4] . The WiMedia Alliance has specified D-MAC protocol based on UWB for High-Rate WPANs [5] .
In contrast to centralized MAC such as IEEE 802.15.3, the D-MAC UWB supports DRP mecha- tolerant medium access method [5] .
However, the conventional WiMedia D-MAC has DRP conflict problem due to failure of beacon detection in wireless communication environment [5] . Thus, in order to get full benefits of the distributed MAC approach, we have to guarantee the detection of beacon and overcome the resource reservation conflicts among devices. There have been prevention and resolution methods for the DRP reservation conflicts among the WiMedia D-MAC devices in [6, 7] . These schemes take multi-hop range DRP conflicts due to mobile hidden node problem into account and show improvement of throughput performance. However, these methods do not consider QoS requirement of each traffic stream and only try to prevent and/or resolve MAC-level conflicts in a fixed link without considering another link which can provide more stable data service. Therefore, the algorithms in [6, 7] cannot use wireless resources efficiently and may not meet the QoS requirement even with the conflict-resolved link.
There have been previous works to improve system performance by using cooperative communication scheme [8, 9] . As shown in and it is encoded as described in Table 1 .
RELAY DRP
In this Section, we propose Relay DRP protocol with a policy for suitable relay node selection. The proposed scheme is compatible with the existing WiMedia standard and can be easily applied with small amount of overhead.
QoS-aware relay node selection
To select a suitable relay node for efficient cooperative communication, we need a criterion for the selection. In this paper, SoQ which was defined in our previous study [10] is introduced as the criterion.
The SoQ for traffic stream j at the n-th superframe, SoQj,n is defined as follows:
where SRj,n denotes the service rate allocated to traffic stream j at the n-th superframe and is a function of PHY data rate. 
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where SoQm is the SoQ value of path m. When comparing SoQm using (2), if the path m includes a relay node, the SoQ is calculated by using (3).
After selecting a suitable relay node using the criterion in (2), DRP resource reservation considering cooperative relay transmission can be done according to the Relay DRP procedure explained in the next subsection.
Resource reservation procedure using
Relay DRP Since a wireless HD video transmission system usually requires stable high throughput, the system is generally defined in higher carrier frequency to guarantee wider spectrum bandwidth. Although it can achieve a high transmission rate, it has many technical problems such as signal attenuation with increasing propagation distance and LOS dependency of signal quality [12] . Therefore, we need to randomly distributed in the network area [6, 7] .
Each device has two kinds of mobility with each corresponding probability of mIN and mOUT. The mIN is a probability that a device gets 1-hop near to the reference device, e.g., that device moves from 2-hop to 1-hop distance range, and the mOUT is a probability that a device goes 1-hop away from the reference device, e.g., that device moves from 1-hop to 2-hop distance range. The transmission power of a device is fixed to -41.25dBm/MHz and the packet size transmitted in a beacon group is fixed to 2048 bytes [1, 2] . In the WiMedia D-MAC performance analysis, the WiMedia PHY/MAC parameters in the WiMedia specifications [1, 5] are considered and are found in Table 3 . 
